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I have been reading
John Horgan’s
entertaining book
The End of Science.
Entertaining,
because the book is
based on interviews
with scientists and
philosophers, many
of whom are
familiar figures and all of whom
emerge as large as, if not larger than,
life. The thesis is that the physicists’
dream of a Final Theory of
Everything — The Answer to all
Riddles — will soon be realized,
whereupon everybody will be able to
down their scientific tools and take
up embroidery or Thai cooking or
surfing or any other activity they
have foregone for working in the lab.
If we take some of the direr
prognosticaters seriously, it is likely
that even Thai cooking will have
come to an end and there will be
nothing left for humanity to do.
More than thirty years ago,
Gunther Stent predicted the end of
molecular biology and he later
generalized this not only to the end
of biology and all science but also to
the end of art, literature, progress,
everything. His argument was that
the exponential growth of science
and other human endeavours could
not be sustained forever and would
come to an end when all resources
had been consumed. For science,
this means that all problems will
have been solved, and we will know
and understand everything. The
universe, it seems, would have come
in with a big bang but it would go
out with a little whimper.
Gunther Stent’s precise example
was that once we knew both the
structure of DNA and that
nucleotide sequences encoded
amino acid sequences of proteins,
and that once the principle of gene
regulation had been found by Jacob
and Monod, there was nothing left to
do. Thus embryology could be
accounted for by simply turning on
the right genes in the right place at
the right time and that was the
solution to the problems of
development. Not only did we not
have to bother investigating the
developmental biology of the
millions of different species of
animals and plants, but there would
be no motivation for scientists to
pursue those fields because the
mystery had vanished. Like many
others since him, he thought that
scientific attention would move to
the new frontier of the nervous
system.
Somewhere I read that in
mathematics and science many
problems are not solved but simply
vanish as people learn to ask
different questions. Indeed, if we
look back at the questions being
asked fifty years ago in biology, we
find it difficult to understand why
biologists thought them significant
at the time. In much the same way,
the ‘answers’ that are provided each
day in biology prove to be
inadequate quite a short time later
as our view of the subject deepens.
DNA replication has been ‘solved’
almost annually for the past forty
years.
Biology differs from physics in
that organisms have risen by natural
selection and not as the solutions to
mathematical equations. Many years
ago, I heard the great theoretical
physicist, Eugene Wigner, give a talk
on the non-physical or ‘miraculous’
properties of biological system. He
contended that it was not possible to
derive a sufficient number of
equations to define the quantum
states and that something else had to
be involved — possibly
consciousness.
I pointed out that if I took
Professor Wigner and decomposed
him into an ensemble of elementary
particles, the chances of these
reassembling into the same
Professor Wigner, complete with
accent, were zero and would indeed
require a miracle. But Professor
Wigner and other biological
organisms are not made by
condensation in a bag of elementary
particles, but by some very special
processes that are, of course,
consistent with the laws of physics
but could not easily be directly
derived from them.
The trouble with physics is that
its deepest pronouncements are
totally incomprehensible to almost
everybody except the deepest
physicists, and while the
pronouncements may well be
absolutely true, they are all pretty
useless if my aim is to understand
Escherichia coli. 
In biology it is the detail that
counts, and it counts because that is
what natural selection had to
accomplish for there to be anything
at all. We want to know which genes
are turned out and exactly where and
precisely when. To view natural
selection as a kind of handwaving
process that seeks refuge in glorious
generalities when it cannot solve
problems, is the anthropomorphic
reflection of our own insufficiencies.
I have heard it said that
adumbrating the end of science in
public is dangerous because it might
lead to the drying up of research
funds and to turning off the interest
of young people in science. But
biology is open-ended and will
remain so, and when we have
finished with fish, ants and human
beings we can profitably start with
centaurs and other mythical beasts.
The Greeks produced centaurs by
artistic transplantation surgery; the
torso of a man was glued to the end
of a decapitated horse. What better
way of spending a few years than
asking whether a centaur, with its
six limbs, two thoraces, two
alimentary tracts, and other
complications could be constructed
by a developmental program
encoded in genes? And if so, could
we actually make one?
R454 Current Biology, Vol 7 No 7
